C 33 H 30 N 3 S4Ir, monoclinic, P21/c (no. 14), a = 11.6429(10) Å, b = 10.9111(10) Å, c = 24.234(2) Å, β = 93.2890(10)°, V = 3073.6(5) Å 3 , Z = 4, Rgt(F) = 0.0198, wR ref (F 2 ) = 0.0507, T = 273(2) K.
CrysAlis PRO [1] , SHELX [2, 3] , Diamond [4] 
Source of material
In a representative experiment 2-aminothiophenol,pmethylbenzaldehyde, iridium trichloride hydrate, 2ethoxyethanol and sodium N,N′-diethyldithiocarbamate were purchased and used without further purification. The synthesis of the target compound involves three steps.
In the first step, 2-aminothiophenol (1.250 g, 10 mmol) and p-methyl benzaldehyde (1.500 g, 12 mmol) were dissolved to 25 mL of DMSO under argon atmosphere. The mixture was heated at 473.15 K for 2 h. After cooling, the solution was poured into ice water, and then adjusted the solution to pH 8-9 with saturated Na 2 CO 3 solution. The precipitate was filtered, washed with a great deal of water several times. After dried under vacuum, the crude product was recrystallized from ethanol, and then obtained white crystalline 2-ptolyl-benzothiazole, yield: 74%. 1 In the second step, iridium trichloride hydrate (0.352 g, 1.0 mmol), combined with 2-p-tolyl-benzothiazole (0.676 g, 3 mmol), were dissolved in a mixture of 2-ethoxyethanol (30 mL) and water (10 mL), and then refluxed for 12 h. The solution was cooled to room temperature, and the resulting orange red precipitate was collected on by filtration and washed with water and ethanol. After dried under vacuum, the cyclometalated chlorido-bridged dimer was obtained and In the third step, 1.0 mmol of chlorido-bridged dimer, 3.0 mmol of sodium N,N′-diethyldithiocarbamate and 10.0 mmol anhydrous sodium carbonate were dissolved in 2-ethoxyethanol. The solution was refluxed under argon for 20 h. After cooling to room temperature, small quantity water was added. The resulting orange precipitate was collected by filtration, washed with water, ethanol and hexane, and dried in vacuum. The crude product was purified by column chromatography on silica gel with CH 2 Cl 2 /petroleum ether 
Experimental details
All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with C-H distances in the range 0.93-0.98 Å, and with U iso (H) = 1.2 Ueq for aryl H atoms and 1.5 Ueq for the methyl H atoms. Methyl H atoms were allowed to rotate to best fit the experimental electron density.
Comment
Most recently, heavy metal complexes in OLEDs have attracted much attention as efficient phosphors because they can harvest both singlet and triplet excited states, and thus the OLEDs internal efficiency can theoretically reach 100% [5] . Especially iridium(III) complexes with cyclometalated ligands show intense phosphorescence at room temperature and this behavior makes them very promising phosphor dyes in OLEDs [6] . Generally, both the luminescent efficiency and emission wavelength of iridium complexes are greatly affected by the heterocyclic ligands [7] . The emission frequency of the iridium complexes can usually be tuned by the introduction of different heterocyclic ligands [8] . Surprisingly, there is very little work to study iridium (III) complexes with thiazole-based heterocyclic ligands [9] . Also, metal complexes containing dithiolato ligands have been extensively studied. However, only relatively few iridium(III) dithiolato complexes have been described.
In the crystal structure of the target compound, the Ir center resides in a distorted octahedral environment. The nitrogen donors of the two chelating 2-(benzo[d]thiazol-2-yl)-5-methylbenzen-1-ido ligands are in trans posistion to each other, the two carbon atoms are in a cis configuration, which is in accord with the literature [10] . The Ir-C bonds (2.013(3), 2.021(2) Å) are slightly shorter than the Ir-N bond distances (2.0612(19), 2.081(2)) Å). These values are very similar to those in the analogous complexes reported, such as (ppy) 2 Ir(acac) (ppy: 2-(pyridin-2-yl)benzen-1-ido; acac: acetylacetonato)(Ir-C: 2.020(2) Å; Ir-N: 2.090(10) Å) [11] . The similarity of S-C bond lengths (2.5068(7), 2.4585 (7) ) Å) indicate that the charge of the N,N′-diethyldithiocarbamate (Et 2 dtc) ligand is equally delocalized over both sulfur atoms [12] . The C(2)-Ir(1)-C(18) angle for the complex is 88.71 (9) °and the N(2)-Ir(1)-N(3) angle is 171.82(8)°, which are almost equal to the idealized value and well accorded with their cis-C-C and trans-N-N dispositions, respectively. The Et 2 dtc chelate results in an S(5)-Ir(1)-S(4) bond angle of 70.87(2)°, appreciably deviating from the idealized 90°value [13, 14] . The benzothiazole and phenyl moieties in the same cyclometalated ligand are approximately coplanar. The N(2)-Ir(1)-S(5) bond angle of 86.36 (5) °indicates that N,N′-diethyldithiocarbamato and 2-(benzo[d]thiazol-2-yl)-5-methylbenzen-1-ido are almost perpendicular to each other.
The packing of the target compound exhibit π· · · π stacking interactions between aromatic rings in neighboring molecules. There are no classical intermolecular hydrogen bonds and intramolecular hydrogen bonds in the structure. In detail, two molecules form a dimer by the aromatic rings in neighboring molecule and these dimers are connected by π· · · π stacking interactions along the a axis of the unit cell, with the face-to-face distances of ca. 3.27 Å, constructing a zigzag chain. Zigzag chains are interacted by π· · · π stacking interactions along the b axis, with the face-toface distances of ca. 3.32 Å, building up a two-dimensional structure.
The absorption and photoluminescence spectra of the title compound in CH 2 Cl 2 solution were investigated. Intense absorptions between 270 and 360 nm can be assigned to the spin allowed π-π* transitions from cyclometalated ligands. The weaker absorption bands in the range of 325-435 nm can likely be assigned to metal-to-ligand charge transfer ( 1 MLCT) and π-π* transition [15] . The complex displays a broad emission at 508 nm, which has good fluorescence quantum yield, and large Stoke's shifts (73 nm). The vibronic fine structures in the PL spectrum imply that the emissions predominantly result from ligand-based π-π* transition [16] .
